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behavior. Seven years prior to his admission, the patient 
was diagnosed with gastric cancer and underwent gas-
trectomy. Five years before presentation, he showed 
emotional instability and was diagnosed with bipolar 
disorder type II at a local psychiatry clinic. One month 
prior to admission, his neighbor found him collecting 
chains on a sidewalk. He brought a scissor to threaten 
his friends, launched a campaign to collect signatures 
for disorganized causes, and experienced paranoid hal-
lucinations relating to his neighbors. He visited the local 
psychiatry clinic, which eventually referred him to our 
hospital for further evaluation. As his blood test at the 
psychiatry clinic was positive for severe anemia, he was 
referred to the general internal medicine department.
　Past medical history of the patient includes gastric 
cancer that resulted in total gastrectomy at the age of 
65, small bowel obstruction at the age of 66, and bipolar 
INTRODUCTION
　Vitamin B12 deficiency underlies various symptoms 
arising due to reversible bone marrow failure and de-
myelinating nervous system disease1,2). Although there 
are some case reports on neuropsychiatric symptoms 
due to vitamin B12 deficiency, the details remain un-
clear and there is a possibility that many of them have 
missed being diagnosed. We report the educational case 
of severe macrocytic anemia associated with bipolar 
disorder in a patient with a history of gastrectomy, and 
successful treatment with intramuscular vitamin B12 
injections.
CASE PRESENTATION
　The patient was a 72-year-old man who was referred 
by a primary care psychiatrist for evaluation of pro-
gressively worsening emotional instability and strange 
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　Neuropsychiatric symptoms due to vitamin B12 deficiency have a wide range of variations.  But the 
pathogenesis remains unclear. We present a case of a 72-year-old male with severe macrocytic anemia 
associated with bipolar disorder who was successfully treated with intramuscular vitamin B12 injec-
tions. Most psychiatric symptoms are reversible and treatable. It is crucial to consider vitamin B12 
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　At the follow up visit 2 months following discharge, 
his anemia improved (Hb, 11.9 g/dL; Hct, 34.6%; and 
MCV, 88.7 fl) and LDH and T-Bil levels were normal. 
Neurological examination revealed no significant find-
ings. MMSE and HDS-R scores were 29 and 30, respec-
tively. His wife noted that he showed no emotional in-
stability and did not report hallucinations after hospital 
discharge.
DISCUSSION
　This is a case of an elderly man, whose psychiatric 
symptoms diagnosed with bipolar disorder type II im-
proved drastically after treatment for macrocytic ane-
mia. This patient course highlighted two important clin-
ical issues regarding psychosis caused by vitamin B12 
deficiency, its wide range of variation and reversibility.
　It has been reported that vitamin B12 deficiency pos-
sibly has a correlation with various psychiatric symp-
toms3); however, the diagnosis of bipolar disorder relat-
ed to vitamin B12 deficiency is relatively rare. Epidemi-
ologically, the rate of incidence of neuropsychiatric 
symptoms in patients with vitamin B12 deficiency was 
estimated to be 4-50% in one study4), and the symptoms 
showed a wide range of variation4,5). In the present case, 
the diagnosis of macrocytic anemia and treatment led 
to the improvement of psychiatric symptoms. General-
ly, neuropsychiatric symptoms caused by vitamin B12 
deficiency in elderly are not always obvious; it is report-
ed that neuropsychiatric symptoms may occur even in 
the absence of anemia or other hematological findings4,5). 
It is crucial to consider the differential diagnosis of vita-
min B12 deficiency when encountering patients at risk 
of malnutrition6,7). Hu et al. reported that all patients 
who underwent total gastrectomy had vitamin B12 de-
ficiency 4 years after surgery8).
　Some cases have demonstrated that neuropsychiatric 
symptoms resolved after vitamin B12 replacement, 
which strengthen the association between vitamin B12 
deficiency and psychiatric symptoms and reversibility 
of those symptoms9). 
　The pathogenesis of how vitamin B12 deficiency 
leads to psychiatric symptoms is unknown. Vitamin B12 
and folate are the required cofactors for tetrahydrobi-
opterin (BH4), which is the enzyme promoting the syn-
thesis of the monoamine neurotransmitters such as do-
pamine and serotonin. Therefore, they are hypothesized 
to affect psychiatric symptoms10). 
disorder type II diagnosis at the age of 67. The pre-
scribed medication is valproic acid. The patient is a for-
mer smoker (34-packs years) and has a history of alco-
hol abuse, which he quit since the gastrectomy. The 
patient denies illicit drug use. 
　On physical examination, the patient was alert and 
oriented. His body temperature was 36.5℃, heart rate 
was 60 beats/min, and blood pressure was 118/67 
mmHg. His conjunctivae and sclerae were pale and 
icteric. His tongue was atrophic. His nails and skin were 
normal. Neurological examination showed slightly in-
creased deep tendon reflex in his patellar and Achilles 
tendon and normal motor, sensory, proprioceptive, pain, 
temperature, and vibratory sensation. Babinski and 
Chaddock reflexes were negative. In the screening test 
for cognitive function, he was able to repeat three unre-
lated words and recall two of three words. The 
Mini-Mental State Examination (MMSE) and the Re-
vised Hasegawa’s Dementia Scale (HDS-R) were not 
performed as we were unable to obtain consent from 
him due to his irritability and fear of a dementia diagno-
sis. 
　Laboratory tests revealed pancytopenia including 
macrocytic anemia – white blood cell, (WBC) 2,500/μL; 
hemoglobin (Hb), 4.6g/dL; hematocrit (Hct), 13.1%; mean 
cell volume, (MCV) 122.4 fl; and platelet count, 51,000/
μL – and elevated lactic acid dehydrogenase (LDH) and 
total bilirubin (T-Bil) levels (Table 1).
　Magnetic resonance imaging (MRI) of brain and cer-
vical and thoracic spinal cord revealed no significant 
findings.
　Considering the patient history and laboratory data, 
macrocytic anemia and psychiatric symptoms due to 
vitamin B12 deficiency were suspected; daily 1000 μg 
of intramuscular vitamin B12 injections were adminis-
tered. Two units of packed red blood cells (PRBCs) per 
day were transfused on the day of admission and on the 
next day. 
　Despite mild irritability and expression of anxiety on 
the day of admission, psychiatric symptoms, including 
emotional instability, agitation, and hallucination, were 
eliminated on Day 2. The laboratory test results re-
vealed low vitamin B12 level (73 pg/ml). Folate and vi-
tamin B1 levels were unremarkable. Pancytopenia in-
cluding macrocytic anemia and elevated LDH and T-Bil 
levels improved gradually following the administration 
of intramuscular vitamin B12. He was discharged on 
Day 13. Intramuscular injections of vitamin B12 were 
continued once per month after discharge.
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CONCLUSION
　This case report provides evidence of the importance 
of considering vitamin B12 deficiency as one of the dif-
ferential diagnoses in elderly patients with new onset of 
psychosis. Those symptoms have wide range of varia-
tions, including bipolar disorder, and are reversible and 
treatable.
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Table 1. Laboratory data
Parameter Value Units Parameter Value Units
WBC 2,550 103/mcL Na 142  mmol/L
Hb 4.6 g/dL K 4.1  mmol/L
Hct 13.1 % Cl 107  mmol/L
MCV 122.4 fL BUN 17  U/L
MCH 43.0 Pg Cre 0.67  mg/dL
Plt 51,000 104/mcL AST 19  U/L
ALT 14  U/L
Reticulo 100 % LDH 764  U/L
Fe 200 mcg/dL ALP 139  U/L
TIBC 225 mcg/dL T-Bil 2.3  mg/dL
UIBC 25 mcg/dL D-Bil 0.8  mg/dL
Ferritin 87 ng/mL TP 5.3  g/dL
Vit B12 73 pg/mL Alb 3.9  g/dL
Folate 4.4 ng/mL TSH 2.13  mcIU/mL
Vit B1 3.8 Free T4 1.1  ng/dL
Abbreviations: WBC: white blood cells; Hb: hemoglobin; Hct: hematocrit; MCV: mean cell 
volume; MCH: mean cell hemoglobin; MCHC: mean cell hemoglobin concentration; Plt: 
platelets; Reticulo: reticulocytes; TIBC: total iron binding capacity; UIBC: unsaturated iron 
binding capacity; Vit B12: vitamin B12; Vit B1: vitamin B1; BUN: blood urea nitrogen; Cre: 
creatinine; AST: aspartate aminotransferase; ALT: alanine aminotransferase; LDH: lactic 
acid dehydrogenase; ALP: alkaline phosphatase; T-bil: total bilirubin; D-bil: direct bilirubin; 
TP: total protein; Alb: albumin; TSH: thyroid stimulating hormone
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